Molecular mechanisms for drug interactions with hERG that cause long QT syndrome.
The human ether-a-go-go-related gene (hERG) encodes the pore-forming alpha-subunit of a voltage-gated potassium (K(+)) channel. A variety of unrelated compounds reduce K(+ )current in the heart by blocking the pore or disrupting trafficking of the hERG channel to the membrane surface. This induces a syndrome known as long QT, which arises from abnormalities in action potential repolarisation and can degenerate into lethal cardiac arrhythmias. As a result, this undesirable side effect has severely hindered safe drug development. This review describes progress in understanding the molecular basis for drug binding to hERG, outlines the characteristics of hERG ligands and discusses experimental and in silico approaches for identifying compounds with QT liabilities. Recent developments should enable recognition of hERG-positive compounds at the early stages of their development.